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2.

Suppl enental Assay Method for the Titration of Porcine Rotavirus
in Mdified-live Vaccines

| nt roducti on
1.1 Background

Thi s Suppl emental Assay Method (SAM is an in vitro assay
met hod which utilizes cytopathic effect (CPE) in a cel
culture systemor an indirect fluorescent antibody (IFA)
technique for determining the G oup A porcine rotavirus
(PROTA) content of nodified-1ive vaccines.

Note: For this SAM the dilution term nology of 1:10, 1:20,

etc., specifies 1 part plus 9 parts (liquid), 1 part plus 19

parts, etc.

1.2 Keywords

Porci ne rotavirus, PROTA, CPE, |FA, potency test, titration,

invitro

Materi al s

2.1 Equipnent/instrunentation
2.1.1 36° = 2°C, 5%+ 1% CO,, high-humdity incubatort?
nmeeting the requirenents in the current version of
GDOCSOP0004
2.1.2 Water bath?
2.1.3 Mcroscope, inverted |ights3

2.1.4 Mcroscope, ultraviolet (UV) light4

2.1.5 Vortex m xer5

* Mbdel 3158, Formm Scientific, Inc., Box 649, Marietta, OH 45750-0649 or equival ent

? Cat. No. 15-461-10, Fisher Scientific, Inc., 319 West Ontario, Chicago, |L 60610 or
equi val ent

® Mbdel CK, Oynpus America, Inc., 2 Corporate Center Dr., Melville, NY 11747-3157 or
equi val ent

4 Model BH2, O ynpus America, Inc. or equivalent

® Vortex-2 Genie, Mddel G560, Scientific Industries, Inc., 70 Orville Dr., Bohemia, NY 11716

or equival ent
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2.1.6 Mcropipettors: 200 pl and 1000 pl single
channel ;6 300 pl x 12 channel 7

2.1.7 Self-refilling repetitive syringe, 2 nis?
2.2 Reagents/supplies
2.2.1 PROTA Reference Viruses?
2.2.1.1 Serotype 4 (Cottfried)
2.2.1.2 Serotype 5 (OSU strain)
2.2.2 Rhesus nonkey kidney cells (MA-104)1° free of
extraneous agents as tested by the Code of Federal
Regul ations, Title 9 (9 CFR)
2.2.3 Mnimm essential nedi um ( MEM
2.2.3.1 9.61 g MEM!?
2.2.3.2 2.2 g sodium bi carbonat e ( NaHCG;) 12
2.2.3.3 QS. to 1000 mM wth deionized water
(DW; adjust pHto 6.8-6.9 with 2N hydrochloric
acid (HO ). 13

2.2.3.4 Sterilize through a 0.22-pmfilter. 14

® pi petman® Rainin Instrunent Co., Mack Rd., Box 4026, Wburn, MA 01888 or equival ent

" Finnpi pettes® Cat. No. NX204662D, A. Dai gger Conpany, Inc., 199 Carpenter Ave., Wheeling,
IL 60090 or equival ent

8 Wheat on® 13- 689-50C, Fisher Scientific Corp., 2000 Park Ln., Pittsburgh, PA 15275 or

equi val ent

Ref erence quantities are available on request fromthe Center for Veterinary

Bi ol ogi cs-Laboratory (CVvB-L), P.O Box 844, Anes, |A 50010

*®Avai l abl e on request fromthe CVB-L or equivalent

"MEM with Earle’'s salts without sodium bicarbonate, Cat. No. 410-1500EF, Life Technol ogi es,
Inc., 8400 Hel german Ct., Gaithersburg, MD 20884 or equival ent

2Cat. No. S 5761, Sigma Chenmical Co., P.O Box 14508, St. Louis, MO 63178 or equival ent

cat. No. 9535-01, J.T. Baker, Inc., 222 Red School Ln., Phillipsburg, NJ 08865 or equival ent

cat. No. 12122, Gel man Sciences, 600 S. Wagner Rd., Ann Arbor, M 48106 or equival ent

9
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2.2.3.5 Aseptically add:
1. 10 m L-glutam net
2. 2.5 pg/ M anphotericin B
3. 100 units/m penicillin
4. 50 pg/ M gentam cin sulfate!s
5. 100 pg/m streptonycini®
2.2.3.6 Store at 4° + 20C,
2.2.4 Gowh Medium
2.2.4.1 930 m of MEM

2.2.4.2 Aseptically add 70 m of ganmma-irradi ated
fetal bovine serum (FBS).

2.2.4.3 Store at 4° + 20C
2.2.5 D luent Medium
2.2.5.1 100 mM NMEM
2.2.5.2 83.3 pl pancreatin2
2.2.5.3 Store at 4° + 20C
2.2.6 Anti-PROTA nonocl onal anti body (MAb) 10
2.2.6.1 MAb agai nst Serotype 4 (CGottfried)

2.2.6.2 MAb against Serotype 5 (OSU strain)

L-gl utam ne-200 mM (100X), liquid, Cat. No. 320-503PE, Life Technologies, Inc. or equivalent

Cat. No. A 2411, Sigma Chenical Co. or equivalent

Cat. No. 0049-0530-28, Schering Laboratories, 2000-T Galloping Hill Rd., Kenilworth, NJ
07033 or equival ent.

8Cat. No. 0061-0464-04, Schering Laboratories or equivalent

Cat. No. S-9137, Sigmm Chenical Co. or equivalent

Xpancreatin 4XNF (10X), Cat. No. 610-5720AG, Life Technologies, Inc. or equival ent
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2.2.7 Rabbit anti-nouse fluorescein isothiocyanate-
| abel ed conj ugat et (Rabbit Anti-nouse Conjugate)

2.2.8 Anti-PROTA serun? against OSU and CGottfried
strains

2.2.9 0.01 M Phosphate buffered saline (PBS)

2.2.9.1 1.19 g sodium phosphate, dibasic,
anhydr ous ( Na;HPQ,) 22

2.2.9.2 0.22 g sodium phosphate, nonobasic,
nmonohydr at e ( NaHPQ,s H,O) 23

2.2.9.3 8.5 g sodiumchloride (NaC )24
2.2.9.4 QS. to 1000 M with DW

2.2.9.5 Adjust pHto 7.2-7.6 with 0.1 N sodium
hydroxi de (NaOH)25 or 2.0 N HO .

2.2.9.6 Sterilize by autoclaving at 15 psi,
1210 + 2°C for 35 = 5 min.

2.2.9.7 Store at 4° £ 2°C
2.2.10 80% Acetone

2.2.10.1 80 m acetone?

2.2.10.2 20 mM DW

2.2.10.3 Store at roomtenperature (RT)
(230 + 2°C).

2.2.11 Cell culture plates, 96 well 26

ZLCat. No. 04-6111, Zymed Laboratories, Inc., 458 Carlton Ct., So. San Francisco, CA 94080 or
equi val ent

2ZCat. No. S 0876, Sigmm Chenical Co. or equivalent

Bcat. No. S 9638, Sigmm Chenical Co. or equivalent

%Cat. No. S 9625, Sigma Chenical Co. or equivalent

% cat. No. 925-30, Sigma Chenical Co. or equivalent

% Costar® 3596, Costar Corp., 1 Alewife Center, Canbridge, MA 02140 or equival ent
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2.2.12 Polystyrene tubes, 12 x 75 m#¥’

2.2.13 Gaduated cylinders, 25 mM, 50 mM, 100 mM, and
250 28, sterile

3. Preparation for the test

3.1 Personnel qualifications/training

Personnel must have training in the inmnol ogi cal basis of
cell culture techniques, the principles of IFA and aseptic
t echni que.

3.2 Preparation of equipnent/instrunentation

On the day of test initiation, set a water bath at
360 + 2°C.

3.3 Preparation of reagents/control procedures

3.3.1 MA-104 Plates. Two days prior to test
initiation, seed 96-well cell culture plates with
MA-104 cells, in Gowh Medium at a cell count that

wi |l produce a nonol ayer after 48 + 8 hr of incubation
at 362 £+ 20C in a CO i ncubator. These becone the
MA-104 Plates. One test serial or 1 of the 2 PROTA
Ref erence Viruses can be tested on each MA-104 Pl ate.
Gowh Mediumis changed if excess acidity of the
nmediumis observed or cells are not confluent after

i ncubati on.

3.3.2 PROTA Reference Virus-Specific Antiserum M xture

3.3.2.1 On the day of test initiation, rapidly
thaw a vial of each PROTA Reference Virus in a
360 + 20C wat er bat h.

?"Fal con® 2058, Becton Dickinson Labware, 2 Bridgewater Ln., Lincoln Park, NJ 07035 or
equi val ent
% Cat. No. P34546-02, P34546-03, P34546-04, and P34546-05 respectively, Cole-Parmer |nstrunment

Co. ,

625 Bunker Court, Vernon Hills, IL 60061-9872 or equival ent
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3.3.2.2 Pipette 2.0 mM of Dilution Mediuminto
2, 12 x 75-mm pol ystyrene tubes using a repetitive
syringe. Label each tube with the appropriate
reference virus.

3.3.2.3 Transfer 500 pl of each Reference Virus
to the corresponding | abel ed tube; mx by
vortexing. Discard pipette tip. This is a

1:5 dilution of the Reference Virus.

3.3.2.4 Transfer 1.0 nl of each 1:5 Reference
Virus to 2, 12 x 75-nmm pol ystyrene tubes | abel ed
10-* for each Reference Virus (total of 4 tubes).

3.3.2.5 Pipette 1.0 m/tube of a specific

Anti - PROTA serumto separate 10-1-| abel ed tubes of
each Reference Virus. This becones the Reference
Virus-Specific Antiserum M xture. Repeat for the
ot her specific Anti-PROTA serum (see Section 9.1).

3.3.2.6 Mx with the vortex m xer; incubate for
120 10 mn at RT.

I+

3.3.2.7 Pipette 1.8 m/tube of Diluent Medi um
into 2 sets of 12 x 75-mm pol ystyrene tubes

| abel ed 10-2 through 10-8 for each Reference
Virus-Specific Anti serum M xture.

3.3.2.8 Prepare serial tenfold dilutions of each
PROTA Reference Virus-Specific Antiserum M xture.
Transfer 200 pul from each Reference Virus-Specific
Antiserum M xture tube to the correspondi ng

| abel ed 10-2 tube. Mx with the vortex m xer.

Di scard pipette tip.

3.3.2.9 Repeat Section 3.3.2.8 for the remaining
tubes, transferring 200 pul sequentially fromthe
previous dilution to the next dilution, until the
di lution sequence is conpl et ed.

3.3.3 Working Anti-PROTA MAb. On the day of MA-104
pl ate exam nation, if an [FA test is to be conducted,
dilute the appropriate Anti-PROTA MAb in PBS, according
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to the CVB-L supplied Reference and Reagent Sheet or as
determ ned for that specific MAD.

3.3.4 Working Rabbit Anti-nouse Conjugate. On the day
of MA-104 plate examnation, if an IFA test is to be
conducted, dilute the Rabbit Anti-nouse Conjugate in
PBS, according to the manufacturer’s recomendati ons.

3.4 Preparation of the sanple

3.4.1 Conduct the initial test of a Test Serial with a
single vial (a single sanple from1 vial). On the day
of test initiation, renove the seal and stopper from
both the Test Serial bottle and the bottle containing
t he acconpanying diluent. Measure the diluent into a
sterile graduated cylinder according to the nunber of
doses indicated on the manufacturer’s instructions
(e.g., for a 50-dose container of 2 m per dose,
reconstitute with 100 ml of diluent), and aseptically
pour the diluent into the |yophilized bottle of
vaccine. M x by vortexing.

3.4.2 Neutralize Test Serials containing multiple
PROTA simlar to the methods in Sections 3.3.2.2
through 3.3.2.6 (see Section 9.1).

3.4.3 Make serial tenfold dilutions of the Test Seri al
simlar to the methods in Sections 3.3.2.7 through
3.3.2.9.

4. Per f ormance of the test

4.1 On the day of test initiation, decant G owh Medium
fromthe MA-104 Pl ates.

4.2 Add 200 pl/well Diluent Mediumto the MA-104 Pl ates.
Decant the Di | uent Medi um

4.3 Again, add 200 pl/well Diluent Mediumto the MA-104
Pl ates and i ncubate for 60 + 10 mn at 36° + 2°C in a CO
i ncubator. Decant the Diluent Medi um
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4.4 1noculate 200 pl/well of each dilution of the Test
Serial and each Reference Virus-Specific Antiserum M xture
into a mnimumof 5 wells/dilution of an MA-104 Pl ate.

4.5 Add 200 pl/well Diluent Mediumto a minimumof 5 wells
on each MA-104 plate, to serve as uninocul ated cell
controls.

4.6 Incubate the MA-104 Plates for 120 £ 12 hr
postinoculation (HPI) at 36° + 2°C in a CQ, i ncubat or.

4.7 CPE counting is the primary nmethod of determ ning the
| 0g10 50% tissue culture infective dose (TCl Ds).

4.7.1 120 = 12 HPI, examine the wells with an inverted
[ight mcroscope. The CPE of PROTA is visible as cell
death in the cell nonol ayer.

4.7.2 Record the nunber of wells/dilution show ng any
characteristic PROTA CPE for each Test Serial and
Ref erence Virus-Specific Antiserum M xture.

4.7.3 Calculate the TCI D5, of the Test Serial and each
Ref erence Virus-Specific Antiserum M xture using the
met hod of Spearman- Karber as nodified by Finney.

Exanpl e:

100 dilution of the Test Serial =5 of 5 wells CPE Pos
10-t dilution of the Test Serial =5 of 5 wells CPE Pos
10-2 dilution of the Test Serial = 3 of 5 wells CPE Pos
10-3 dilution of the Test Serial = 0 of 5 wells CPE Pos

Titer = (X - d/2 +[d * S§]) where:

X = Logie of lowest dilution (=0)
d = Logie of dilution factor (=1)
S = Sum of proportion of CPE positive (13/5=2.6)

Titer = (0 - d/2 +[1* 1.6])= 2.1
antilog of 2.1 = 125.9

Titer is 126 TCl Dso.
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CPE.

in Mdified-live Vaccines

Certain strains of PROTA may not exhibit pronounced
An | FA may be conducted to determne the titer:

4.8.1 Decant Gowh Media fromthe MA-104 Pl ates.

4.8.2 Ri nse the MA-104 Plates with PBS and i ncubate
at RT for 5 + 2 mn. Decant the PBS.

4.8.3 Fill the wells with 80% Acet one and i ncubate at
RT for 15 + 5 nmin.

4.8.4 Decant the 80% Acetone fromthe MA-104 Pl ates
and air dry at RT.

4.8.5 Pipette 35 pl of the Wrking Anti-PROTA MAb
into all wells and i ncubate for 45 + 15 nin at RT.

4.8.6 Fill the wells conpletely with PBS and i ncubate
at RT for 5 + 2 mn. Decant the PBS.

4.8.7 Repeat for a total of 2 washes.

4.8.8 Gently tap the MA-104 Pl ates onto paper towels
to renove excess |iquid.

4.8.9 Pipette 35 pul of the Wrking Rabbit Anti-nouse
Conjugate into all wells and incubate for 40 + 10 mn
at RIT.

4.8.10 Repeat Sections 4.9.6 through 4.9.8.

4.8.11 Dip the plate in DW decant. Allowto air dry
or dry at 36° £ 2°C.

4.8.12 Examine the MA-104 Plates with a UV-1ight
m croscope at 100 to 200 X magnification.

4.8.13 A well is considered positive if typical
cytoplasm c, apple-green fluorescence is observed.

4.8.14 Record and calculate as in Sections 4.7.2 and
4.7. 3.
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Interpretation of the test results

5.1 The test is not a valid test if CPE, fluorescence, or
bacterial/fungal contam nation is observed in any of the
uni nocul ated control wells.

5.2 An Anti-PROTA serum nust neutralize the correspondi ng
honol ogous Reference Virus.

5.3 The calculated titer of each Reference Virus nust fal
within plus or mnus 2 standard deviations (£ 2 SD) of its
mean titer, as established froma m ninmmof 10 previously
determ ned titers.

5.4 If the validity requirenents are not nmet, then the
assay is considered a NO TEST and can be retested wi thout
prej udi ce.

5.5 If the validity requirenents are net and the titer of
the Test Serial is greater than or equal to the titer
contained in the Animal and Plant Health Inspection Service
(APHI'S) filed Qutline of Production or special outline, the
Test Serial is considered SATI SFACTORY

5.6 If the validity requirenents are net but the titer of
the Test Serial is lower than the required m ni num cont ai ned
inthe APHIS filed Qutline of Production or special outline,
the Test Serial may be retested in accordance with the

9 CFR, Part 113.8.

Report of test results

Record all test results on the test record. The titer of the
test serial is reported as the |1o0gi TCl Dso per dose.
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8. Summary of revisions

Thi s docunent was rewitten to neet the current NVSL/ CVB QA
requirenents, to clarify practices currently in use in the CVB-L,
and to provide additional detail. No significant changes were
made fromthe previous protocol.

9. Appendi x
Gottfried Rv* (1:5): 1 m + 1 m Anti-CGottfried AS
1mM + 1 n Anti-OSU AS
OoSU RV* (1:5): 1mM +1nm Anti-CGottfried AS
1mM +1n Anti-OSU AS
Test Vaccine (1:5): 1mM +1nm Anti-CGottfried AS
1mM + 1 nm Anti-OSU AS

Ref erence Virus
Anti - PROTA serum



